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Surface Change and Fit of TiN-Coated Abutment Screw
after Repeated Closing and Opening
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ABSTRACT

Surface Change and Fit of TiN-Coated
Abutment Screw after Repeated

Closing and Opening

Kim, Jong—Nam, D.D.S.
Advisor : Prof. Chung, Chae-Heon, D.D.S., M.S.D., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

The purpose of this study was to evaluate the surface change and fit of
TiN-Coated abutment screw in the comparison with titanium alloy and
Gold-Tite abutment screw after repeated closing and opening through the
examination of tested screws in the field emission scanning electron
microscope(FE-SEM;Netherland, Phillips co., model: XL 30 SFEQG).

Titanium(3i/implant Innovations Inc, USA) and Gold-Tite abutment
screws(3i/implant Innovations Inc, USA) were selected and classified
into two groups, Group A and C respectively. TiN coated titanium
abutment screws were also divided into two groups, Group B and D.
The number of the sample in each group was seven. Each sample in
each group was composed of one abutment screw, one abutment and
one fixture. All fixtures were perpendicularly mounted in liquid
unsaturated polyesther with dental surveyor. In order to attach each
abutment to implant fixture with abutment screw, the abutment screws

of Group A and B were tightened to 20 Ncm, and the those of Group
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C and D were tightened to 32 Ncm torque using electronic torque
controller(Branemark system DEA 020 Torque controller) and
driver(PHDO2N, 3i/implant Innovations Inc, USA). Abutment screws of
each group were observed using FE-SEM after thirty times of
repeated closing and opening test respectively. After repeated closing
and opening test, each abutment was reattached into each fixture by each
abutment screw for saturation with polyesther. All samples were cross
sectioned with sandpaper and polished. The fit of all samples was
observed with FE-SEM.

The results were as follows ;

1. In the comparison of Group A and Group B after test, abutment
screws of Group A showed more remarkable wear in the threads of
the screw than those of Group B.

2. In the comparison of Group C and Group D tightened to 32 Ncm
after test, wear of the thread surface of abutment screw was more
remarkable in Group C than Group D.

3. There were more severe wear and defect of TiN coating in Group
D tightened to 32 Ncm than Group B to 20 Ncm.

4. There was no difference in the fit of abutment screw/fixture/abutment

among four groups, Group A, Group B, Group C and Group D.

Conclusively, it is suggested that TiN coating of abutment screw be
clinically acceptable and be expected to reduce the risk of abutment screw
loosening. TiN coating of abutment screw showed good resistance against
wear, low friction coefficient and the adequate fit of abutment screw/

implant fixture/ abutment.
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M. 47 A= 2L 9y
1. 947 A=
1) AdF YAHabutment screw)

3izlAbe] Gold-Tite ATl UAbeh EfolEbE A elF UAL7h A e ¥ 2 oh(Fig
1.

a b C

Fig. 1. Kind of abutment screws (a: gold screwl[3i], b: titanium

screw([3i], ¢: TiN-coated titanium screw[3i]).

7702l Gold-Tite AthF vAlel 21709] Elolely AF Az - E )
th. 21709 Efelebm A F VA FoA 14719 Elolels AUlF WAl
TIN Z9& AAleto] AP0 =2 Al 709 goletg AT AHE
ATE, TIN €% IF & 7HE BIE, 709 Gold-Tite AdF W&
Cx%, TIN 28" YA 7748 YAHE DIFLE &/ tH(Table 1).



Table 1. Classification of groups

Applied
Number
Group Abutment Screw (n) torque
n
(Ncm)

A Titanium Hexed Uniscrew 7 20
B TiN-coated Titanium Hexed Uniscrew 7 20
C Gold-Tite Abutment screw 7 32
D TiN-coated Titanium Hexed Uniscrew 7 32

2) 9ZFE uAA 2 ANF (Implant fixture & abutment)

o] dado Algd ASTHE nAHAZE 3iAFe] OSSEOTITE(Hexlock 4.0D
X13mm; 3i/ implant Innovations Inc, USA)G o™, F2=Z 28747 AA
HAdok 22 IR AYF7E AdgEded, Adgd AdFE 3irke

GingiHue ™ Post abument (4.1mmD>X5mmPXx 2mmH)$lthHFig 2).

Fig. 2. Fixture and abutment used for this study.(a: Hexlock 4.0DX<13

™ Post abument [4.1mmDX5mmP>2mmH];31).

mm;3i, b:GingiHue



3) TiN coating of abutment screws

TIN Z¥-2 Radio Frequency(RF) sputtering W¥-& A&3}%th. g
SA Elolelg AT WIES 223 AHVIE AFEHACH, AHAo=m
A Al (detergent), W&t S/FF7F SA R AR AT 200We] RF
AU3ho] 208 <t presputtering®] IYFHATH TIN ZEHL Ard} Ny 71>
Aol A Elolelg EFS RF sputteringel o3 P ATt TIN ZH o =
Ae vk ZrHTable 2).

rr

Table 2. Deposition condition of TiN Coatings

RF sputtering Power 200 W
Time 40 Min
N2 Gas 40 sccm
Basic Pressure 1x107° torr
Working Pressure 2x107 torr
Temperature 300C
Coating thickness 2-3 ym
2. 47 Wy

A Y] AZHE DAAE o ZA] #H A (Epovia, Cray Valley Inc)ol

EE A 3g AHo]oE o]&sld Eusodtt. Eujo] o] &

A AgAZ FAEHJAEH, F Y HAEES T =
o]

gato], Zm &7)o Fo ASAIZATE ol FA] HXe EujE THAEC] W
2 243 EHE A8 53] notdE AE Ao 1go] HIAT
(Fig 3-a). A& 1148 AAe= 23 29895 71 o A88 1243 9
sto] ILFHATH AIRE A GA N SEFL HAME 2o 18 & AY
TE dAsta YALE St UAFE =Y dl= finger screw driverg ©|
3ot Aol =AA w7 29 F HAFHOE EIE AT wo=



A" torque controller(Branemark system DEA 020 Torque
controller) & AFH&3F3tHFig 3-b).

Fig. 3. Specimen-holding apparatus(a) and torque controller(Branemark

system DEA 020 Torque Controller(b)).

AZEF¥ BagolE 20Ncm, CIEF3 DIFE 32Neme Z=dH

o
TiN ZREE WAL AFEE Hrkstr] fete] AT HAate] #ge] €4 &
of oAl AHFE A Ao F-2g &, o ZAH o] viE
2 A5ty E5& HEAT AF¥E EES grinder-polisher unit (Omnilap
2000 SBT Inc)eF 200, 1000, 1200, 1800 grite] silicone carbide paperg
A2 o] g3t Habshal, plano cloth € 1 ALOsE ATEE w4 <drjal

< ultrasonic cleanerd] Yol EH]F¢ 22 A3t A5 YALE &

¥

)

rsr woh vhAvbA 2 AZE ARe FARA @R AFE-SEM)S o] &5

A= HE ngAek AtFuUAL Alelo] H9d e dEEqin.
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1. AgF YA 2o 3
1) Gorup A ¢ Group Be W &z
HhE Aol ek Ad & Group A9 Group B A tiF YAE9 W=
e}

S|
ME T8 S BoFAH

whE el e A9 A Group A9 AtFE Akl ERelAE ARG TP
4g 717 1A AbEdel HRHAKFig. 5-b). SHAR, wEHel
A9 5 Group A9l AT WASol s B9 viEet A& dAddo] #EE
At 3 ERG vhE B A&l 0
BE o tHFig. 5-a). J_HHEE TEA ZIAA] The e
Aol A #2E A H(Fig. 5-b,c). UAMES] W37}
g Ael glgiet

Before

test

After

test

Fig. 4. Photomicrograph of abutment screw of Group A in SEM
(Magnification a;><100, b;>1000, c;><10000)

TiN Z"o] € Group Bo A+ 2 A4d Fo AdiF WAkl 29
o] M3lE 7o HojFx Agth(Fig. 6). TIN 28 FFE AhF YAl A=
ZNAAR] 7] Wekgdol BEAEAtH(Fig. 6-b). 10,0008]& 2 #EA =

ByAse] HEHNCH, T& olF Ut ZHZFol AAH LR FU3}



™

oy =EEA 3Z¥e] A&® TFREY FHrt SEEAC wHE A
% Grow B AUF YA 2 =

kv} AT AR E R

T I th(Fig. 6- b) 10,000 <]

VAKeR

N

o

Before

test

After

test

Fig. 5. Photomicrograph of abutment screw of Group B in SEM
(Magnification a;><100, b;><1000, c;><10000)

2) Group C¢ Group D¢ &9 @z

T O% EFA AdF UAES Wl FET wd Wsirt 3EEH

a3 e Gruop C Zlﬂh— Ur/\H EHe e ujnnggh. 7AA SEA

1 v A EF eH(Fig. 7-b). 10,000

BEA] v 78 AAtEo] FHHOoR wdE o #dI FIEFS
] 2

7}k &, Group ColAE A tj

7o) #TEE=R gkoror wlmel ¥
10,0008 &2 #ZA] Gold ZH 0]



Before

test

After

test

a b C
Fig. 6. Photomicrograph of abutment screw of Group C in SEM
(Magnification a;><100, b;><1000, c;><10000)

24
1)

AEH Group DO AdF HAHE9 ¥ Group Bet #ZSttH(Fig.
8). IEu, WA I A7 Fole Group B AulF yrte] xHx g
AsHA T2 HFHE BoFQUTh 32Neme] Y H o7 whE Aol ks 713
AT kel A= Group BAAE & F §IW iR} Ado] #EEH
ATHFig. 8-b). 10,000 Hj&= #Fste] By FY AA7F 2EFH UL
o ZYFol HAXNAY AtA mtREE @] YERStHFig. 8-¢). 3HA
2F, Group D A5 YALEA HoAX = }E’_b} 9 g2 @42 Group
Col AdF YArE vl = AATHFig. 7,8).

Before

test

After

test




Fig. 7. Photomicrograph of abutment screw of Group D in SEM
(Magnification a;><100, b;><1000, c;><10000)

Group A¢}t Group B9 AtjFHAFEC] Group C% Group DO A Tj
AFEETH A F o e ZHRESE BEo FAth 7 2Y WEE #ol
HolE A2 Group Co AWF UYALE oL, 7HE H2 89 HsE

= A2 Group Bo| A5 YAE o] Ak(Fig. 5~8).

li{

3 JEAE ngAs AHF e Ay
29 AdFe AdF JAle] AFEE FE-SEME F8) nzaisith )
RN AYF bHEd FHHRE 0] AgEE

o aggolt 1§ e ABEY Aol AR AN ek

)
N
bt
o2
fol
O
o
2

(a) Group A (b) Group B (c) Group C (d) Group D
Fig. 8. Photomicrograph of abutment screw/fixture/abutment connection

in SEM(Magnification a;<30, b,c,d;*<26)
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